Objective: To assess the internal validity and reliability of a multisource feedback (MSF) program by China Medical Board for resident physicians in China. Method: Multisource feedback was used to assess professionalism, interpersonal and communication skills. 258 resident physicians were assessed by attending doctors, self-evaluation, resident peers, nurses, office staffs, and patients who completed a sealed questionnaire at 19 hospitals in China. Cronbach's alpha coefficient was used to assess reliability. Validity was assessed by exploratory factor analyses and by profile ratings. Results: 4128 questionnaires were collected from this study. All responses had high internal consistency and reliability (Cronbach's α> 0.90), which suggests that both questions and form data were internally consistent. The exploratory factor analysis with varimax rotation for the evaluators' questionnaires was able to account for 70 to 74% of the total variance. Conclusion: The current MSF assessment tools are internally valid and reliable for assessing resident physician professionalism and interpersonal and communication skills in China.
Introduction
The Accreditation Council for Graduate Medical Education (ACGME) recommends that residency programs to evaluate their trainees under six core competencies -patient care, medical knowledge, practice-based learning and improvement, interpersonal and communication skills, professionalism and system-based care (2) . While the criteria of ACGME have been gradually accepted by hospitals as well as medical education organizations in China, interpersonal and communication skills are underrepresented in the medical education curriculum in China (4) (5) .
The ACGME suggests that assessment tools include written examinations, global ratings, 360-degree global ratings, and procedure/case logs (6) . Multisource feedback (MSF), or 360-degree feedback, is used to assess physicians' competencies in a broad range of residency programs, including residency programs in family medicine and internal medicine (7) (8) (9) . By reviewing MSF feedback, physicians can improve their communication skills with patients, modify their communication strategies with nurses, and improve the print material in their offices (10) . Studies of MSF show that these reliable and valid feedback instruments (questionnaires) are acceptable to practitioners (11, 12) . This study is intended to evaluate the psychometric characteristics of a mul-
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Method
The study received approval from the North China Center of Medical Education Development (NCCMED) and the Conjoint Health Research Ethics Board of the 19 collaborating hospitals.
Subjects 258 first year resident physicians participated at 19 hospitals in 11 provinces of China. These 19 hospitals are part of the "Reform Residency Training Program in China," a program funded by the China Medical Board, which uses competencies and assessments derived from the Global Medical Education Requirements (Table 1) . Each resident received descriptive data (mean and SD) on the results for both himself or herself and the whole group. .1  1  3  2  1  4  2  1  2  5  Hospital 16 11  1  10  1  2  2  1  2  3  Hospital 17 11  1  10  4  1  6  Hospital 18 5  4  1  1  2  1  1  Hospital 19 4  3  1  3  1  Total  258  127 131  26  26  8  16 25  3  23  37  30  1  12  0  21 
Questionnaires
The questionnaire for professionalism and interpersonal and communication skills from the Education Outcomes Service Group (EOS group) of the Arizona Medical Education Consortium was developed for attending doctors, residents (self-and peer evaluation), nurses, office staff, and patients. The goal of the EOS group was to provide assistance and support to program directors as they prepare to meet the ACGME outcome requirements. One item on the suggested list of methods for evaluating core competencies from the EOS group is the 360 Degree Evaluation. The assessment tool was refined from 2002 to 2006 by the EOS group to address new curricular elements and evaluation measurements recommended by the ACGME (13). The final questionnaire for attending doctors and residents consisted of 21, 21, and 21 items respectively (Table 2-4). The questionnaires for nurses (Table 5) , office staffs (Table 6 ) and patients (Table 7) consisted of 26, 15 and 23 items respectively, with the same 5-point rating scale (1 = never to 5 = always). The questionnaires also included negative statements, such as "… is condescending to you or patients/families" and "… is abusive to you or patients/families rated with 1 as the perfect score (1 = never to 5 = always). All questionnaires provided respondents with the option of indicating whether they were able to evaluate the resident on the item.
Design
The participating residents were enrolled in the select hospitals in September 2007, and the survey was carried out in May 2008. All investigators were uniformly trained, and questionnaires were kept sealed and confidential when researchers dispatched them to evaluators. Residents were required to complete a self-evaluation. One attending doctor, 3 nurses, 7 patients, 2 resident peers and 2 office staffs were appointed by the education management department of the hospital as a group to answer questions on the survey for each individual corresponding resident physician. Global assessments of residents' performance were based on at least eight months of contact with each evaluator.
The results of collected questionnaires were inputted into our database and analyzed. We sent back the questionnaires and had them filled again when the data was found incomplete. All evaluations were conducted according to the same principles and guidelines as previous attempts.
Statistics analysis
Response rates were used to determine feasibility for each of the respondent groups. The percentage of unable-to-evaluate (UE) items, along with the mean and SD, was computed to determine the viability of items in the survey and the score profiles for every item. When the percentage of unable-to-evaluate items exceeds 10% on a survey, it suggests a need to examine the item for revision or deletion. We used exploratory factor analysis to identify the factors and numbers of factors for each questionnaire and to describe the relative variance accounted for by each factor and their coherence with each other. Reliability was assessed by use of Cronbach's alpha coefficient for each individual evaluated group, which enables an assessment of overall instrument stability. Statistical analysis was performed by using SPSS version 13.0 (SPSS Inc., Chicago, IL, USA) for Windows ® .
Results
A total of 258 resident physicians participated, producing 258 self-assessments (100% return rate). A total of 258 (100%) attending doctor-assessments surveys were available for a mean of 1 per resident, 774 (100%) nurse-assessments surveys were available for a mean of 3 per resident, 1806 (100%) patient-assessments surveys were available for a mean of 7 per resident, 516 (100%) resident peer surveys were available for a mean of 2 per resident, and a total of 516 (100%) office staff surveys were available for a mean of 2 per resident.
Cronbach's alpha was calculated to determine the internal consistency and reliability of the questionnaires. There was an overall alpha of 0.913, 0.924, 0.930, 0.921, 0.901 and 0.933 respectively on attending doctor, self-evaluation, resident peer, nurse, office staff and patient surveys. The factor analysis identified 2 factors on the attending doctor, resident self, resident peer, nurse, and office staff surveys respectively: communication skills and professionalism, which accounted for 70.87% (Table 2) , 71.01% (Table  3) , 70.67% (Table 4) , 75.54% (Table 5 ) and 74.62% (Table 6) of the variance respectively. There were 4 factors on the patient questionnaire: patient care, professionalism, interpersonal and communication skills, and system based practice, which accounted for 72.67% (Table 7) of the total variance.
Most items on the questionnaires could be answered by the respondents. As presented in Tables 2  to 7 the "Demonstrates respect for the patient's sexual orientation" item on the attending doctor (13.2%), resident peers (11.6%), nurses and patient (10.1%) survey had UE rates of more than 10%.
The scores for most items on the attending doctor, resident self, resident peer, nurse, patient, and office staff questionnaires were greater than 4. Low scores from the attending doctors were found in "Demonstrates respect for nurses", "Demonstrates respect for support staff", "Demonstrates responsibility" and "Maintains complete medical records" items. "Demonstrates respect for nurses" and "Demonstrates respect for support staff" items received low scores on the resident self -evaluations, and "Demonstrates respect for support staff", "Shows compassion for patients and their families" and "Maintains complete medical records" items received low scores on the resident peer surveys. "Demonstrates respect for nurses" items on the nurse surveys, and the "Demonstrates respect for office staff /unit assistant" on the office staff surveys received high scores. The "time spent" and "community resources" items on the patient surveys received low scores. PR=professionalism; ICS= interpersonal and communication skills †: high score "negative" statements; #: "negative" statements
Discussion
In this study, we assessed the psychometric validity and reliability of MSF assessment questionnaires which evaluated resident physicians in professionalism and interpersonal and communication skills. The evaluation was mandatory and the response rates were high, as expected. While most of the items could be answered, there were specific types of items on the attending doctor, resident self, resident peer, nurse and patient questionnaires that had UE percentages higher than anticipated. For attending doctors, resident peers, nurses, and patients, these tended to be in aspects of professionalism, specifically related to respect for patients sexual orientation. This is a sensitive subject in traditional Chinese culture and may explain the reticence of evaluators to score this domain.
Compared to traditional evaluation methods, the MSF, or 360-degree evaluation method, is more accurate and reliable (14, 15) . All instruments had a high internal consistency and reliability (Cronbach's α>0.90), which suggests that both the questions and form data are internally consistent. The exploratory factor analyses with varimax rotation for the attending doctor, resident selves, resident peers, nurses, office staffs and patients questionnaires explained accounted for 70.87%, 71.01%, 70.67%, 75.54%, 74.62% and 72.67% of the total variance, respectively. The results showed that MSF assessment tools were internally valid.
Resident physicians did well in several aspects. Most resident physicians were conscientious and still learning how to become medical professionals. They respected the patient's disabilities and appreciated their colleagues' work. They completed the medical records as soon as possible.
However, results also showed that resident physicians did not pay much attention to spending enough time with their patients or suggesting community resources for additional information and support. It maybe that available community resources are not in a readily accessible and there are not a searchable format for the residents, such as an electronic database in China. In addition, resident physicians' busy daily work schedules, limiting the amount of time they have to research community health service programs and to share any pertinent information with patients in the large hospitals. Additionally, both Chinese doctors and patients tend to have lesser affinity to community health services and public health programs, as patients are often satisfied with just a visit to a larger hospital or institution. The resident physicians in this study infrequently inquired about community health services and public health programs.
There are limitations in the study. Data testing was limited to only resident physicians at the 19 collaborating hospitals which are relatively large teaching hospitals in China. The quality of physicians in these hospitals may be different from those work in smaller, community-based hospitals that are not affiliated with academic medical centers. We are not sure whether resident physicians in other parts of China would have similar performance profiles. There were only 1 attending doctor, 2 resident peer, 3 nurse, 7 patient and 2 office staff evaluators per resident physician in this study. Future research should increase the number of evaluators per resident to improve the reliability for the overall questionnaire. In addition, most teachers in China are usually not inclined to give low scores in evaluations like this, which may explain the relatively high scores (16) .
A follow-up study to determine how the residents used their data, the changes they made as a result of the feedback, and their perceptions of this type of assessment is certainly warranted and was undertaken in recent resident training programs. The results of the study were collated in a second survey completed in 2009. This data will be used to provide formative feedback in a confidential manner to each resident, and suggestions for improvements will be made. The effects of such feedback and suggestions may then be reflected in the scores obtained during the following year's evaluation. In this way, a progressive improvement in professionalism and interpersonal skills and communication skills could be encouraged and measured.
Conclusions
The MSF or 360-degree feedback questionnaires for resident physicians may provide an internally valid and reliable way of assessing resident physician competencies.
